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Abstract. —The pupal stages of Ciilex nigripalpiis and Cv. tarsalis are redescribed and

illustrated. A key to the pupae of 15 species of Ciilex in the eastern United States is

included.
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Ciilex (Ciilex) nigripalpiis Theobald and

Culex (Culex) tarsalis Coquillett are both

well known vectors of St. Louis encepha-

litis virus (Monath 1980, Day and Curtis

1999; Day and Stark 1999). Cx. tarsalis is

also an important vector of western equine

encephalitis virus (Reeves and Hammon
1962). It is necessary that all stages of these

important species be adequately described,

illustrated and recognizable. To that end,

the pupae are treated here.

The pupa of Cx. nigripalpiis was briefly

described and figured by Lane (1953). It

was illustrated by Belkin et al. (1970) but

"not studied in detail." Lungstrom (1955)

figured the abdomen and metanotum of Cx.

tarsalis using the nomenclature of Knight

and Chamberlain ( 1948). He gave no other

description. White (1954) discussed the

chaetotaxy of the Cx. tarsalis pupa in gen-

eral also employing the nomenclature of

Knight and Chamberlain (1948) for the ab-

domen and that of Penn (1949) for the

cephalothorax. In this work, the pupae of

both species are described in detail follow-

ing the generally accepted nomenclature of

Belkin (1962) and Harbach and Knight

( 1980). Other life stages were described by

Carpenter and LaCasse (1955), Belkin et al.

(1970, nigripalpiis). Wood et al. (1979, tar-

salis).

These pupae may be identified using the

key to the pupae of the Citlex species of

eastern United States that appears below

and includes 15 of the known 29 species of

Culex in the United States.

Methods .and Materials

Specimens of Cx. nigripalpiis were col-

lected in Indian River and Manatee Coun-

ties, Florida, reared individually, and larvae

and pupal exuviae mounted in Canada bal-

sam. For details of the techniques, consult

Darsie (1998). Pupae of Cx. tarsalis ex-

amined are listed following the description.

In the key that follows the undescribed

pupa of Culex (Melanoconion) peccator

Dyar and Knab was included. Pupae of this

species were collected as follows: Florida,

Indian River Co., 1-16-70. 1 1 Pe, J. S. Hae-

ger, and will be described later Abbrevia-

tions used in the descriptions are br =

branches. LePe = larval and pupal exuviae.
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Descriptions

Ciilex lughpalpus Theobald

(Fig. 1)

Description. —Positions and sizes of se-

tae as ligiired: ranges and modal branchings

in Table I. Ccphalothorax: Mostly tan.

scuta, coxae and femora brown to dark

brown. Setae 1.3-CT long, usually triple;

2,4-CT moderately long, usually double or

triple 7,9-CT long, usually double or triple;

5,8-CT long, usually 4- or 5-branched. 6-

CT short, usually double; 10.12 CT long.

10-CT with 8-12 br, 1 1,12 CT with 2-5 br;

Trumpet: Length 0.75-0.82 mm. .v 0.79

mm. index 5.35-6.75. .v 6.24, tracheoid

0.20-0.31 of length .v 0.26; pinna 0.16-

0.19. .V 0.17 mm, without nanow slit ex-

tending from proximal aspect, 0.14-0.24

length of trumpet .v 0. 19. Abdomen: Length

3.66-4.14 mm. .v 3.88 mm; tan, segments

l-IV darker, with reticulate pattern in dor-

somedian 0.25 of L sternum II with short,

sharp spicules along posterior border Setae

0-II-VII. 9-I-VI. and 14-lll-VllI minute,

single. Seta l-I dendritic, with 6-14 pri-

mary br. each usually with 9 or more ter-

minal br; l-II short with 21-37 fine br;

l-111-VlI long. III usually with 9 br; mostly

quadruple on IV,V; and usually double on

VLVII. Seta 2-II-VII short, single. Seta 3-1-

III rather stout, long on I, moderately long

on 11,111. double; 3-IV-VII moderately long,

4-8 br on IV, usually single or double on

V-VII. Seta 4-I-VI short, moderately long

on VII, VIII, usually 7-branched on I, usu-

ally 4- or 5-branched on II, III and V,VI;

single to 4-branched on IV. VII, VIII. Seta

5-1 short, usually triple, 5-II,III moderately

long, usually with 4-6 br; 5-IV-VI long to

very long, stout, 5-IV usually quadruple,

5-V,VI usually double. Seta 6-1 very long,

single; 6-II-VI long, with 1-3 br on II,

mostly double or triple on III-VI; 6-VII

small, with 4-6 br. Seta 7-1,11 long, mostly

double; 7-III-V short, usually 4- or

5-branched on III,V, double or triple on IV;

7-VI,VII long, single. Seta 8-III-VII short,

pedunculate, usually 3- or 4-branched on

III, IV and VI; double or triple on V, VII.

Seta 9-VII moderately long, stout, with 3-5

primary br, each ending in 2-3 terminal

short br; 9-VIII long, stout, usually acicu-

late, with 6-10 primary br, some ending in

2,3 terminal short br. Seta 10-III-VII long,

usually double on III-IV; single (rarely dou-

ble) on V-VI, lO-VII single. Seta 1 l-III-VII

short, single on III-VI, 1-3 br on VIII. Fe-

male genitalia lobe 0.19-0.24 of paddle, .v

0.21; male genitalia 0.28-0.33 of paddle, .v

0.30. Paddle: Ovoid, light tan, midrib

reaching apex, length 0.43-1.03 mm,.v 0.98

mm; index 1.17-1.51. .v 1.34; setae 1,2-P

short, single.

Specimens examined. —FLORIDA, In-

dian River Co., Vero Beach, III-29-00, 5 9,

6 (J, LePe, from progeny rearings of fe-

males collected by power sweeper in veg-

etation in wooded area near orange groves

(Hussain & Darsie); Manatee Co., Palmetto,

VIII-7-2000, 6 2, 2 (5, LePe, from progeny

rearings of females collected in miniature

light trap with COj (R. Frommer).

Ciilex tarsalis Coquillett

(Fig. 2)

Description. —Positions and sizes of se-

tae as figured; ranges and modal branchings

in Table 2. Cephalolhora.x: Light tan, pos-

terior parts of scutum and mesothoracic

wing darker brown. Setae 1,3-CT long, usu-

ally triple or quadruple; 2.4-CT moderstely

long, double or triple, rarely 4-branched;

5-CT prominent, long, triple or quadruple,

rarely 5-branched; 6-CT moderately long,

with 2-5 br; 7-9-CT long, 7-CT double;

8-CT 3-6 br; 9-CT double or triple; 10-CT

long, aciculate, with 5-9 br; 11 -CT long,

rather stout, double; 12-CT long, mostly

double or triple; an adventitious 4-branched

seta near 12-CT on one specimen. Tniinpet:

Conical, dark brown, length 0.62-0.92 mm.
.V 0.82 mm; index 4.7-6.2. .v 5.4; pinna

0.11-0.32 mm. .v 0.22 mmand 0.18-0.35

of total length, .v 0.24 without narrow slit

extending from proximal end, tracheoid

0. 1 7-0.23, of total length, .v 0. 19. Abdomen:

Lenizth 3.47-4.02 mm. .v 3.79 mm; liuht
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Fig. I . Pupa of Cutex nigripalpus. A. Cephalothorax. B. Mctanotum and abdomen (from Belkin el al. 1970,

by permission). CT—cephalothorax. Pa—paddle.

tan, I-IV somewhat darker, without .spicules

on sternum II. Setae 0-II-VII. 9-I-VI and

14-III-VIII minute, single. Seta I-I dendrit-

ic, with 8-13 primary branches, each

branch with 5-8 terminal branches; l-II

moderately long, with 5-13 br; 1-III-VII

long, with 5-12 br on III, with 4-8 br IV,

with 3-7. (usually 4) br on V.VI, usually

double or triple, seldom with 4 br on VII.

Seta 2-II-VII short, single. Seta 3-1 long,

rather stout, double: 3-II-VII moderately

long, double on 11,111: with 2-8 br on IV:

usually double or triple, rarely single or

quadruple on V-Vll. Seta 4-I-I11 short. 4-1
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Tabic 1. Setal hrunchiiig nl Ihe pupa of Ciile.x nigriptilpus (range is followed in parentheses by the modal

branchinsz).
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Fig. 2. Pupa of Culex larsalis. A. Cephalothorax. B, Metanotum and abdomen. BU—external buttress. CT-

cephalothorax, GL—genital lobe, Mr—midrib of paddle. Pa—paddle. T—respiratory trumpet.
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Table 2. Selal hnincliint: of the pupa of Culex tarsalis (range is followed in parentheses by the modal

branching).
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8(7). Trumpet lighter in color between apex of

tracheoid and base of pinna, flared api-

cally iolambdis Dyar

- Trumpet uniformly dark distal to apex of

tracheoid. or if lighter, then remainder of

trumpet also Hghter. not flared apically

peccator Dyar & Knab

9(2). 6 Trumpet index a7.7; seta 9- VII usually

double: seta 9-VIII usually 4-branched

(Subgenus Neoculex) tenitans Walker

- Trumpet index S7.0; seta 9-VII usually

with 4 or more branches; seta 9-Vni usu-

ally 6-branehed or more (subgenus Ciilex)

10

10(9). .Abdominal tergum I with distinct shon

spicules posteriorly

hahainensis Dyar and Knab
- Abdominal tergum I without short spic-

ules posteriorly 11

11(10). Seta 2-P absent on paddle; seta 1.6-VI

usually double restuans Theobald

- Seta 2-P present, rarely absent: seta 1.6-

VI usually with 3 branches or more . . 12

12(11). Trumpet index rarely .v 5.0; seta 1-VII

usually with 4 or more branches ....

quinquefasciatu.s Say

- Trumpet index £5.5; seta I-VII usually

double or triple 13

13( 12). Seta I -11 with 20 or more branches: pos-

terior border of sternum II with sharp,

short spicules nigripalpus Theobald

- Seta I -II with 17 or fewer branches; pos-

terior aspect of sternum II without spic-

ules 14

14(13). Trumpet index about 7.0. pinna short.

£0.13 of total length . . salinarius Coquillett

- Trumpet index ^6.0. pinna longer, aO.16

of total length tarsalis Coquillett
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